Aims: To examine alcohol use and related problems among a rural subset of the Indian population. Methods: The Alcohol Use Disorders Identification Test (AUDIT) was used as part of Health and Demographic Surveillance of 36,611 individuals aged ≥18 years. From this survey data on 3671 current alcohol users were analysed using bivariate and multivariate ordered logit regression. Results: Over 19% of males and 2.4% of females were current alcohol users. Mean ethanol consumption on a typical drinking day among males was estimated to be higher (96.3 gm) than females (56.5 gm). Mean AUDIT score was 11 among current alcohol users. AUDIT showed in the ordered logit regression estimated alcohol use-related problems to be low among women, Scheduled Tribes and unmarried people, whereas alcohol use-related problems registered high among Muslims.
INTRODUCTION
'Consumption of illicit liquor is a social disease' which 'has to be eradicated'-this is how Mamata Banerjee, the Chief Minister of the state of West Bengal in India, reacted to the death of over 140 people in 2011 caused by drinking contaminated home-made spirits in the South 24 Parganas district of West Bengal (The Guardian, 2011) . Despite several measures taken by the state government, alcohol use continues to rise, especially in rural West Bengal (Government of West Bengal, 2013) . The 32nd World Health Assembly declared that 'problems related to alcohol and particularly to its excessive consumption rank among the world's major public health problems and constitute serious hazards for human health, welfare and life ' (World Health Organization, 2007) . In 2012, 139 million disability-adjusted life years (DALYs), or 5.1% of the global burden of disease and injury, were attributable to alcohol consumption (World Health Organization, 2014) . Chronic diseases, such as cancer of the mouth, esophagus and larynx, liver cirrhosis and pancreatitis; social consequences such as road-traffic accidents, workplace-related problems, family and domestic problems and interpersonal violence, have been receiving more attention in recent years (World Health Organization, 2014) .
Many people with Alcohol Use Disorders (AUDs) in low and middle income countries (LMICs) such as India remain untreated (the median treatment gap for AUDs in LMICs is 78.1%) because they first seek help for early alcohol use-related problems from untrained primary health care providers (Kohn et al., 2004) . Thus, alcohol use-related problems begin to be addressed when they are already severe and difficult to treat. Furthermore, secondary prevention in earlier stages of drinking problems is virtually nonexistent. Many heavy drinkers at risk of developing AUDs in the future are not targeted by health interventions (Benegal et al., 2009) , though with the onset of chronic alcohol use-related problems, older users tend to quit alcohol (Goswami et al., 2005) . Despite the public health crisis alcoholism represents, there is inadequate recognition of alcohol abuse as a public health issue.
With its large population, India has become the third largest market for alcoholic beverages in the world. Despite having a large proportion of lifetime abstainers (89.6%), between 1970 and 1996 the consumption of alcohol in India increased by 106% while in many other countries alcohol consumption declined (Benegal, 2005) . Changing social norms, urbanization, increased availability, high-intensity mass marketing and relaxation of overseas trade rules, along with the poor level of awareness, have contributed to increased alcohol consumption (World Health Organization, 2002; Chavan et al., 2007; Sachdeva et al., 2014) . Many forms of excessive drinking cause substantial risk or harm to the individual. These include high-level drinking each day, repeated episodes of drinking to intoxication and drinking that makes a person alcohol-dependent (Ghosh et al., 2012) . The increasing use of alcohol and its resulting problems have already emerged as a major public health concern in India.
India is a large country with diverse socio-cultural and historical patterns of drinking. Most data on this topic are concerned with urban drinking patterns, with less on rural areas where almost 70% of the population reside. There is a dearth of data on patterns and associated factors of alcohol use, which vary across geographical locations (Kumar et al., 2013) . In the wake of the epidemiological transition, alcohol attributed non-communicable diseases are not limited to urban areas, which most studies conducted in India barely touch upon. More studies are required to understand the problems of alcohol use and for devising specific interventions at the community level, especially in rural settings. Using data from a Health and Demographic Surveillance System (HDSS) representing the rural population of the state of West Bengal, India, this study aimed to examine the factors associated with alcohol use-related problems among the sampled population. Ramadas et al. (2010) identified that health losses in India from alcohol will continue to grow unless effective interventions and policies are implemented. It was hoped that this study might offer insights about alcohol use-related problems among rural Indians to help inform prevention policy.
DATA AND METHODS

Study design
Data for the present study were drawn from the Birbhum Population Project (BIRPOP), a HDSS site in West Bengal, a state located along the eastern boundary of India (Ghosh et al., 2015) . Birbhum (one of 19 districts of West Bengal) is predominantly rural in character and listed as backward from its ranking in socio-demographic and human development indicators. The HDSS-BIRPOP site covers four of 19 blocks of Birbhum, namely Mohammad Bazar, Rajnagar, Sainthia and Suri I (Ghosh et al., 2015) . The HDSS-BIRPOP gathers information on demographic processes, population health and epidemiology, and healthcare utilization, in its well-defined cohort population. At its inception in 2008, the 2001 Census was used as the sampling frame to select the study population. By adopting a multistage sampling design, 12,300 self-weighted households were sampled taking into account a 10% drop out and non-participation rate. More about the sampling procedure and the cohort profile of HDSS-BIRPOP can be obtained from the HDSS-BIRPOP's report (Society for Health and Demographic Surveillance, 2013) and from Ghosh et al. (2015) . With over 93.6% response rate from the population living in 12,300 households, this study uses the responses from 36,611 individuals aged ≥18 years to fulfill the study objective. Between January 2014 and April 2014, the survey was conducted by 44 trained interviewers who had at least an undergraduate degree and some exposure to large scale sample surveys. The interviewers (designated as the Surveyors in HDSS-BIRPOP) were native speakers of at least one of the local languages-Bengali and Santhal (tribal language). A rigorous survey monitoring protocol was followed to maintain data quality.
Alcohol consumption measures
The information on alcohol consumption was collected for 'non-user', 'former user' and 'current user'. The sampled men and women were asked if they consumed alcohol within the 30 days preceding the survey date. If the response was negative, information on 'former use' of alcohol was collected by asking if they had ever consumed alcohol; if they responded positive, they were categorized as a 'current user'. The respondents who were neither 'former user' nor 'ever user' were designated as 'non-users'. Out of 36,611 sampled populations, 3995 were identified as current users. However 324 cases were dropped due to unavailability of information needed to construct AUDIT measure, leaving 3671 cases of current users for this study to explain alcohol use-related problems.
Self-reported information on type (name or brand) of alcohol was gathered along five categories-Indian-made foreign liquor (IMFL), wine, beer, Indian-made country liquor (IMCL) and aromatic cardamom tincture. The IMFL includes whisky and rum, whereas IMCL includes Sixty/JD, pachwai, mohua, chullu or cholai. In accordance with existing guidelines (Gururaj et al., 2001; Government of West Bengal, 2013) . Supplementary Appendix S1 lists the percentage of ethanol present in different types of alcohol, with almost 94% of the sampled population reporting IMCL consumption.
The information on quantity of alcohol consumed on a typical day was gathered for current users. The unit of reporting of alcohol was milliliter (ml). However, this study has converted this unit into grams (gm) by multiplying ethanol (in ml) by 0.789, as 0.789 gm/ml is the density of ethyl alcohol at room temperature. While converting total alcohol consumption into total ethanol consumption, the upper boundary of ethanol content in alcohol was used. For example, if the ethanol content in Aromatic Cardamom Tincture ranges between 68 and 74%, 74% was used in the conversion.
This study aimed to examine the socioeconomic predictors of alcohol use-related problems or disorders among current alcohol users by using eight parameters of the Alcohol Use Disorders Identification Test (AUDIT) developed by the World Health Organization (Babor et al., 2001) . AUDIT screens for excessive drinking and harmful consequences. AUDIT has been successfully applied to developing country settings (Babor et al., 2001) , such as India (Kumar et al., 2013) . The conceptual domains and item content of the AUDIT consists of 10 questions about recent alcohol use, alcohol dependence symptoms and alcohol use-related problems. However, the application of AUDIT is modified depending on the study context (Babor et al., 2001) . Keeping with the characteristics of the study population and lessons learned from the pilot survey on alcohol use conducted in the same community, this study chose eight parameters of AUDIT to evaluate hazardous alcohol use and dependence symptoms among the selected population. Supplementary Appendix S2 provides eight questions corresponding to the score assigned to responses used to measure the AUDIT. AUDIT scores were categorized into scores of 0-7, 8-15, 16-19 and 20-40 . This study uses the recommended cut-off of 8, as the computed score of ≥8 shows alcohol use-related problems among the population studied, and multi-site studies have also found very favorable sensitivity and usually lower, but still acceptable specificity (Babor et al., 2001 ). An AUDIT score of 8-15 suggests a medium level of alcohol use-related problems, whereas scores of 16 or above suggest a high level of alcohol problems (Babor et al., 2001) . For the AUDIT, like Babor et al., we set 13 gm of ethanol as one drink (Babor et al., 2001) .
Variable definition
This study uses a range of variables representing socioeconomic and demographic characteristics of the sampled population. The selected variables are age (in years) group (categorized as 18-25, 26-33, 34-41, 42-49, 50-57, 58-65 and ≥66) ; sex (categorized as men, and women); religion (categorized as Hindu, Muslim and Others); social group (categorized as SC: Scheduled Caste, ST: Scheduled Tribe, OBC: Other Backward Classes and Others); marital status (categorized as currently married, unmarried and deserted or separated or widow or widower); education (categorized as none/illiterate, primary and secondary or higher); occupation (categorized as unemployed, agricultural labor, non-agricultural labor, unpaid household work, in service or retired and no fixed employment); wealth quintile (categorized as poorest, poorer, middle, richer and richest) and block (categorized as Mohammad Bazar, Rajnagar, Sainthia and Suri I). Scheduled Castes (SC) and Scheduled Tribes (ST) are identified by the government of India as socially and economically backward, needing protection from social injustice and exploitation. Other Backward Class (OBC) is a diverse collection of intermediate castes, which are clearly above the SCs and STs (Basu, 2000) . The 'Others' category is a residual group that has historically enjoyed higher status in the social hierarchy.
In addition, HDSS-BIRPOP conducted a separate socioeconomic survey parallel to the survey on alcohol consumption. Using a unique identification number, information from both surveys was merged to compile the required socioeconomic information. To compute a composite proxy indicator of income, using the Principal Component Analysis, a relative index of household wealth quintile was calculated from the standard set of assets owned by the household, which included consumer items and dwelling characteristics. Individuals were ranked on the basis of their household scores and divided into different quintiles, each representing 20% of the score, between 1 ( poorest) and 5 (richest) (Vyas and Kumaranayake, 2006) .
Analytical strategy
To fulfill the study objective, descriptive as well as multivariate analyses were deployed. Proportion and mean were calculated to understand the difference in alcohol consumption between men and women. The ordered logit regression model was applied to understand the net socioeconomic predictor of the AUDIT. The ordered logit model is used when the outcome variable is categorized on an ordinal scale, ordered by some conceptual or subjective criteria (McCullagh and Nelder, 1989) . It is the probability model used here for the AUDIT score, which is ordered from 0 (AUDIT score of 0-7) to 1 (AUDIT score of 8-15), to 2 (AUDIT score of [16] [17] [18] [19] , to 3 (AUDIT score of 20-40). The ordered logit model can be expressed as
for k categories of the response variable, where γ j ¼ Pr ðY θjxÞ is the cumulative probability up to and including j, for a covariate vector χ, and θ j is the cut-point for the jth category. Exponentiating both sides of the equation gives the odds of falling into category j or lower versus falling into a category higher than j with a given set of covariates. The odds ratio for a unit change in a particular covariate, say from χ = x 1 to χ = x 2 , is given by
where β χ is the coefficient of interest. A negative coefficient indicates that a higher value of the independent variable increases the odds of a lower value of the outcome. The analyses were conducted using statistical software, Stata version 12 (StataCorp, 2011). The variables found significant at P < 0.05 level in the ordered logit regression model, are discussed in the study.
RESULTS
Alcohol use by men and women Table 1 represents the proportion of alcohol use among men and women by selected background characteristics. Over 19% of men were current alcohol users, whereas just 2% of women were current alcohol users. Almost 79% men reported to be never users of alcohol; over 97% women were estimated to be never users of alcohol. Almost 26% of Hindu men were using alcohol, whereas only 3% of Muslim men reported current use. Irrespective of gender, people belonging to a ST had higher use of alcohol compared with people belonging to a SC. A little over 23% of currently married men reported using alcohol, and illiterate men and women had higher use of alcohol. For both men and women, those involved with agriculture-related activities had relatively higher consumption of alcohol. The poorest reported consuming more alcohol, and people living in Rajnagar block had relatively higher consumption of alcohol compared with other blocks. Mean ethanol consumption (grams) among current users on a typical day is presented in Table 2 . Men consume nearly 96 gm of ethanol, while women consume almost 57 gm. Compared with Hindu men, Muslim men reported drinking more ethanol on a typical day. Currently married men consume almost 97 gm and deserted/separated/widowed women consume 60 gm of ethanol on a typical day. Men in service or retired consume relatively more ethanol than men involved in other occupations. The richest men and richer women consume 109 and 71 gm of ethanol, respectively. Within the four blocks, Suri I had the highest consumption of ethanol among men and women.
Differences in AUDIT score across socioeconomic groups Table 3 represents percentage distribution of sampled population (current users) by AUDIT score. Also, a mean AUDIT score by background characteristics was also displayed in the same table. A mean AUDIT score of 11 among current users indicates serious alcohol abuse. A mean score of 6.8 among women indicates that women are on the safer side of alcohol use compared with men (AUDIT score 11.6). Aside from the mean AUDIT score for women, each group of respondents had an AUDIT score of ≥8. Almost 73% of men had an AUDIT score ≥8, whereas a little over 30% women fell into that category. Over 85% among Muslim current users and almost 77% of Hindu current alcohol users had an AUDIT score ≥8. Over 70% of SCs and over 50% of STs had an AUDIT score ≥8. Over 70% of currently married people and almost 60% of unmarried people scored an AUDIT measure ≥8. People living in Mohammad Bazar had a higher percentage of harmful alcohol use than those residing in Rajnagar and Sainthia. Table 4 
DISCUSSION
Nations with developing economies are often poorly equipped to deal with problems caused by alcohol at different levels of society. People fall into addiction with no social safety nets to catch them (Andersson, 2008) , and India is no exception. Using data from a representative sample of a rural population of West Bengal, India, this study examines the level of alcohol use, and applied AUDIT to demonstrate alcohol use-related problems and associated factors. The socioeconomic predictors-sex, religion, social group and marital status-were estimated to have significant association with alcohol use-related problems. Alcohol use-related problems are more pronounced among men, consistent with studies conducted globally (World Health Organization, 2014) as well as regional studies undertaken in India (Chavan et al., 2007; Kumar et al., 2013; Sachdeva et al., 2014) . The measurement of alcohol use-related problems using AUDIT seems equally appropriate for males and females (Babor et al., 2001) . Historically, drinking a high quantity with some regularity was the norm among male drinkers in a majority of the societies studied, while high-quantity drinking was uncommon among women. This may be due to a greater stigma in India attached to female drinking (Obot and Room, 2005) . In India, the signature pattern is one of heavy drinking, typically more than five standard drinks (equivalent to 65 gm of ethanol) on a typical day (Obot and Room, 2005) . But this study shows even higher consumption than the standard among males. Women's drinking is increasingly a matter of concern in India. Given the sample selected from rural India, the traditional practice of alcohol consumption is expected to be dominant among STs, and women are likely to report more alcohol use-related problems due to the pressures of household chores, relations with family and children, physical health, family finances and friendships (Obot and Room, 2005) . Muslims who drink appear more likely to experience alcohol use-related problems compared with Hindus who drink. Only 3% of Muslims in our sample were current consumers, but the mean consumption of ethanol per typical day among those who did drink was higher among Muslims than Hindus-a finding not seen in most studies conducted in India (Chowdhury et al., 2006) . The Quran (the central religious text of Islam) prohibits alcohol use (Sharma et al., 2010) . However, historically, wine remained part of court life during most periods of Islamic rule in India, and the Muslim overlords did not usually interfere with social habits, including alcohol use, of the Hindu populace (Sharma et al., 2010) .
Compared with people belonging to SC groups, ST respondents are less likely to have alcohol use-related problems, part of which could be explained by relatively higher consumption of ethanol among SCs. The Constitution of India identifies groups that have historically occupied the lowest rung of social hierarchy as the most socially disadvantaged, and classified them as SCs and STs, where SCs are deemed to be more advanced economically than STs (Basu, 2000) . Most STs consume home-made rice-beer (such as pachwai), which is not regarded as hard liquor, and thus it does not share the negative connotations of drinking alcohol (Chowdhury et al., 2006) . Alcohol consumption is an age-old practice in tribal society and culture. The government of India identifies communities as STs based on a community's 'primitive traits, distinctive culture, shyness with the public at large, geographical isolation and social and economic backwardness′, with substantial variations in each of these dimensions with respect to different ST communities (Basu, 2000) . They consume alcohol as a societal norm rather than for mere intoxication.
On the other hand, SCs do not have such a tradition but they attempt to socialize by adopting other types of country liquor such as Sixty or JD that have higher ethanol content than pachwai. As a result, SCs are more likely to score higher in AUDIT and report alcohol use-related problems. Many of these populations in the lower strata of the Indian social system spend a considerable amount of their earnings through hard physical labor on drinking. Genetic studies conducted with 28 castes and tribal groups in India have also empirically demonstrated a genetic adaptation to withstand the intoxicant effects of drinking. This is possibly due to the complete absence of African specific ADH2*3 allele in the Indian population (Reddy et al., 2006) . This study's findings reveal that married people are more likely to report alcohol use-related problems than unmarried respondents. This finding is consistent with a study that reported married people are more likely to consume alcohol, which is contrary to economic theory which expects marriage to have a negative effect on alcohol consumption (Saffer and Chaloupka, 1995) . Mahal argues that in rural India where virtually everyone is supposed to get married, marital status simply reflects economic strength, bargaining power and or underlying cultural influences (Mahal, 2000) . Unmarried people in rural India are likely to be young and do not have sufficient money to purchase alcohol until they have peers who encourage buying it.
To conclude, the findings of this study suggest the socioeconomic gradient of alcohol use should be addressed while designing an intervention aiming to curb alcohol consumption in rural India. With time, the projected estimate shows a distinct drinking pattern and culture will develop in rural India, which is likely to cause more adverse consequences. To avoid excess morbidity and mortality due to alcohol abuse, a household-based comprehensive alcohol (especially illicit liquor) cessation intervention should be designed focusing on men. The notion that followers of Islam have a lower probability of experiencing alcohol use-related problems is not evident from this study-if they are consumers of alcohol rather than abstainers. A lower incidence of alcohol use-related problems among unmarried individuals could mean that unmarried youth could take the lead in household level interventions, which in turn might help other members of the household quit alcohol.
In India, Government health policy is devolved to the individual States, and most often control is executed by restricting licenses to sellers. State monopolization of alcohol sales has been used in several countries including developing countries such as India. However, as one of the poorest states in India, West Bengal suffers from deep corruption and has failed to stop the production of illicit liquor. Illicit liquor is a hugely profitable industry in West Bengal, where bootleggers pay no taxes and sell enormous quantities of their product. Coupled with creating a stringent policy for the alcohol market, the West Bengal government should invest in designing socially and culturally sensitive interventions to avert alcohol use-related morbidity and mortality. The state of Gujarat in India, where alcoholic drinks are banned, recently approved a serious penalty for making, transporting or selling illicit liquor that leads to death (The Guardian, 2011) . The government of West Bengal could review Gujarat's policy, and see if the program is feasible to adopt.
Study limitations and future research
Limitations of this study include the cross-sectional nature of data, which prevents us from drawing causal inferences. Second, the study uses information on current alcohol users based on their recollection of the last 30 days, which could generate recall errors. Alcohol consumption is often associated with social stigma, thus systematic underreporting could lead to a social desirability bias. Third, the reporting on relatively lower alcohol use-related disorders could be affected by the telescopic effect (refers to the temporal displacement of an event whereby people perceive recent events as being more remote than they are and distant events as being more recent than they are), which studies show affect women more often than men. (Keyes et al., 2010) Hence, in this study women may have been misclassified as non-users. Finally, as the denominators of the study reflect a representative sample rural population of a selected administrative boundary, the study findings could be replicated in similar settings. However, this study does provide socioeconomic determinants that can be used for future focused interventions. In future, the HDSS-BIRPOP aims to collect more information on alcohol use, and its related morbidity and mortality patterns among the sampled cohort population.
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